
slot: opening : that allows. X 

the ram; : blade ' : -2 8 - . to . • optimal ly . s hea r ; t he : ; p rep re g ■ . 3 .; . • . ■ . A 
clamp - bar- ; -9 > holds - the - - : : : : :- :j: ■: :■: - : j:- " 
p r ep re g: : 3 : i ri: '■ place Wit h :a : : def i he d | : f o r cex jde t e rmi ne d- : by. 
spring : : 10 :or> other ■ r r r ^ ryyyyy/.y. ;:;x :;X;:;X;. X;X;X;X;X;. X;:;X;X . 
co nt rolled : com pre ss io n: force ; :de vice . ■ . \ ; Ant i :-.f ricti'on y 
surfaces 11 allow' the ram : 

bi ad e 2 a : t o • free 1 y mo ve : and| : t o: be : he! d : i n : pi ace ; by t h'< 
cl amp>:bar.;9.i:;:.Mignment.:;::;:;:-. -X;.;.;.-x vX;.;X;.\;X;:;X;X;:;X;. 
rails: \ :61; : gui <de -the . ■ ram; : ass embly 29 . ; idu ring ; . ope ration ;X ; 
•Side^guide^60^ke>p-:thev 
widtfr of the prepreg : 3: aligned : with : the slot 66. :: : 

x -Detailed-: Descrip^ 

x ;FIGS.x5A: to; 5D illustrate the. process of making , the 
thermally conductive;.; -x-x-x-x-x-x-xxx : x-x*x-xxx : : : x ■:-:;:;:;.-. -.- 
joining- film 100 : of the pre se nt: : iriventi on : us ing t he . . 

■s:h^&alr/:e^■I^Ude■r:■apparatU^.^^^^^^^^^^^^^^;:^^^^^^^^^^^^^^^^■.■.■.^• 

101. - After. :the. prepreg. 3. is. formed,, the. prepreg ;. ;. . . . 
mate rial : is;. cooled - -(if ;-x : X-: : 

necessary) and : fed in the direction :'ofxarrow A: intoxth 

.Shear/•ettrUSi.On^^;:^^^^^■:^^v.^^■:^^^^^^^^^^^^^^^^^^^^v/.^^^v.■.y. 

appa rat us 10 1 as . shown, i n . P IG . 5 A:. ..The*: ram ass embly 
is- then, moved .f o rward * ■■■■■■ • 

in t he ; di re ct i on of arrow :B : t oward the prepreg 3 by a 
cam, crankshaft, or . other.;. -.-.■.-.-.•.;.-.•.■:•. 

cont rolled motion mechanism, as . ii lust rated in FIG.. 51 

^^The.•ciamp.^bar.■9.^makeS^^^^^^^^^^^^^■.■.■.■.■.•.■.^■. , . , .•. , .■.•.■■■■■■■■■-■'■-•■•.• 

initial contact, with ■ t he prep re g 3 and hoi ds i t i n x x 
place with a clamping force 

from the: compressing: spring: 10. xXThe ram assembly .29.-. 
continues -.to:; move, f orward. •.-.*.-.■.■.-.-. 

until the ram blade 28 contacts the prepreg 3 and ;;: 
causes a shearing action 

between : the: : rain blade : shearing: edge: .7 and the t op die 
block - shearing, edge. -6:.;. ;. A*. ;.■ -. . . 

clean shear fracture ; 14 forms in a charact eristic she* 
fracture "V"- shape, 

which is described in: further detail ■;• be low..-.-. 

Detailed Description Text ^ DETK (92) :;::::: 

T he f i be r-t or f ilm: surf ace angle : :. t net a .: : x ca n : also ; 
(or -furtherjxbexaf-fected:^^ 

by introduci ng : : t he pre preg . 3 . int o . the . s hear/ extrude r . . . . 
apparatus, at an angle> '. \\-/.-.-.-.-.\-X\\-.-.-.-.-.-. 
el the r in the; f o rwa rd di recti on as ■ ■ i 1 lust r at ed in F 1G 
llA,xor in : a: sideways -:-:-:;:^-:-:-:-:-:-:-:;:-:-:-:-:;;-;-:-.-.-:-. 
di rection : (from either side) as. illustrated in. FIG. . ... 
11B; : The di* blocks 4/5 

and/or the side guides 60 can be specially formed to 
aid feeding the prepreg 3 

into: the: shear/extruder : apparatus 101 at the desired -.; 
angle- to. produce -the. •.;..-.;:;. 
de si re d : f ibe r^to film su rf ace angle: '■ thet a;. x f o r the; : ; 
film exiting the extruder 
slot 66. 



. -Detail ed . De sc ri ption . Te xt ■ . • ^. ■ DE TX (96) : 




FlG. 13B ' shows a ; 

?**Q9?$$}*5$f::):: de vice : 5 Ox 
: di re fctly att ache d: t o . a: p ri nte d ci r cui t . boa rd • : 5 3 . by a. . 
.baii;:grid .array . (BGA) -of ■.-.■.-.;.-.-.-X-X ■.■.-.-.*: 
solder balls 52. A heat flow path is provided out of 
the device by the film 

•100, : that directly thermally connect s .the xjd^vice: 5Q . . 
witti:axheatxfin *5 4;.;XAn • X\ : x-'-' -x-x : xxxxx- :•*■'• x-x :v 

; uride rfi 1*1 55 , ' commo n ; t o ' BGA' • packaging > : ;se a Is : ; o f f t he; 
:device ;-x-:fi-g:. : ; :13C: : shows :-:-:-:-:-:-:-:-:-:-:-: : :-:-: : : : : : :-: : : : : : :-: : : : : : : : :-:-:-:->:-: : : : : : : : : 
: t h e : f i 1m 10 0 : bei ng | : us e d : as : a sei f H bo n d : he at: : :si : n k : S 6 : : oi 
topxof .deviceX50,:;wh^re:-.y^ 

. the . f i lm ; . 10 0 : ; t ake s ; :t he : ; place of : a ; : he at si nk/ : . ity pi ca 1 ly . 

:a:;c»pper.;.si'u£r: : toX;:;X\X 

p roy ide : : a he at : : pat h : : t o • : t he; ; outs i jde : o f : a h: :e le ct r onic | x 

nprftrnrr " ml Tiiji' rfniirr/rji' jfijfV \r ' ; m » ni 'nyi ' ' 
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bo tt om ■ • su rf ace o;f t he; : 
film. :' : :- ■ 



: Detailed Description Text t . DETX .(50) : : : 
: : : FIG : 3 i 1 lust rat es a coating 59 ; f o rraed ; on the; f i be r - ; 
1: using: standard ■:y///////A;/////:^y:^^v.y.v.^^VvV.^:.v.^;.^ 
t e ch ni q ue s : 1 6 gi ve :t he: f ibe rs : d e si rable \ . p r ope rt le s ;. : ; : ; : 
For example, coating .-59. -.•.-:-:-. 

can be added to produce the desired the mal;'ahd>"; ;• ■ ;.;':■; 
electrical: :con duct ivity : or. : 
magnet i c . prope rti es . 



Coatinq 5 9 could also be added to 





' Detailed Description Text - .DETX (80): 

■ : ■ : ■ A method ■ and . s hear/ extrude r . apparatus 101 f o r .making || ; 
the above described 

-thermal ly co nduet ive : j oi ni ng : f i :1m : 10 0 : -f rom : a : sheet: of 
prepreg compos it;e : : : ::•:■:•:•;•: 

material: is : : described be low and illust rat ed in FIGSi: : 4A ||| 
and 4B. The 

shea r/ e xt ruder appa rat us include? a ram as sembly 29, ; 
and an : extrusion: slot 66 ■.:• :■:■:■: :■:■:■: : :■:■:•:•.•.■:■.■:•.•. :■.■. 
The: :ext rusi on si ot: is ■ . f 6 rme d by atop - .die- .- block -5 , . • . a. ; . ■ . 
bottom die .block. 4 and.-. -.-.-.-.■.•.•.-:■.-.■. -.■.-.;. 

wall s 65 "" The t o p die block 5 has a sharpened shea ring 
edge 6 on it: to aid the 

shea ri ng : ope ratio n. : .The top . and . bott om . die . bio cfcs. are . . ^ 
clamped, or. -bolted'. :■.;. :;.;.■•;. •.;::;.:;■' 

■to get he r wit h walls 65 t he rebetwee n ■. The ram assembly fe;: 
29 has a ram blade 28 

that . provides the - shearing . action .and. rams, the . cut . ...... 

.mate rial;. into the. slot. 66.;. -.■.;. 

: T he . ram. blade has. a . face 8 with a sharpene d ; :she ar ing. ■ . ■ : 
edge 7 .The f ace■;■8^iB•^v.^^^^•.;:^^^^^^v//.■.■.^^^^■:^^;.;/.;.•.^^^;///;;::i 
oriente d at an angl e : *: phi:. : : : : relati ve to the : ext rusi o n ; : : 
slot opening that allows. . . ... . 

the ram- . blade . 28 . to : optimal ly . shea r. t he . p r ep re g 3.*. . .A.. . 
ciamp bar . 9, holds the 

prepreg: 3 in: place with a : defined force determined; by a ||;; 
spring 10 or other. . ■.■.;.■.■.■.■.■.■.-.■.■.■.■. 
. co nt ro 1 led . compr e ssio n. force ■ de vice;. ■ . ; . * Ant i r-.f ri ction ■;.;.'.*.• 
surf aces .11. ; allow.' the;- ram-- •--;>■; 

bl ade: • 2 8 : to: : freely : move and : t o: be hel din place by; t he : ; f0 
-clamp. -. bar.* 9 Alignment. 

rails. 61 . gui de . the . ram' . ass embly . 29 duri ng . operation ■,.:... 
Side- guides .60. keep; the ■-■-x : '-\v\-'-'-'- -: '-'-'-"-'-"-'-"-'-x-Xv-:-P% 
;wio£h : of -the:- prepreg:^: alig 

: : Detai*l^*;pescri'ptibn. : T^xt : : r' .'.DETX-.X^).:. . .■.■: 
-■.:.- FIGS .. : * .5A - to . 5 D illust rat e ■ the . ■ p rocess of- making . t he ■ . - igk 
thermally conductive; ^ 

: jo i riing : f ilm • : 1 00 of : : the : pre se nt in ve nt i on us i ng t he 
shear/ ext ruder : apparat us. o:*:;:::;. •.■.•.■.■:;.•.':•:•.-.-.•.-.;.:;:;.;.-:•. -.*.;:;: 
iOl. . : Aft ery the: prepreg. 3. is . formed, .the. prepreg . X 
;material.;is;: co;oled. '.(if '■■■'■:•:*'• 

: ne ce ss ary ) ; : a nd : f e d : :in : t he : : di rect io n : o f : : :ar ;r ow ; : A : : into 

.apparatus-.lpl .as.;shown ;iri;:-FiG;.: :;5A 
.is>theh.-moved--fo'rward''. '■'.■■■■'.•-■■■. ;.'^'.'.'.->-;. 

in the: :dire ction :of : arrow :B : toward: the: prepreg 3: by a: : :|fe 



the;: 
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FIG. 2B 




EAST Browser i m 7; (^u^^im^mm^^^^^^m 




mmmmmmm 



bIadeX28yX-X;Xy:yX-:yX : X : x:y 

(8 7 ) ' • • The s ha pe : and- : i ocat-i on - : of : : £ he : j yVy : *s hape d: j s he a r x : 
f rictur^: : :14>is :dic£at;ed;: : : : ■ 

by! ; t he . ; pr epr eg compos ite .mate ri al and: ; by t he . angle X 

■ •. phi v* ;.;Of ;:t;hia>ram:;biadeX2e X.-.yXy.y.yyyXyyyXyyXyXyXy.-X 
If-; t he : • ram - blade : • "angle ■ phi '•• X i s * ■ t op; • ; la rge , : : t he : ; : yV y X y • 
shaped:shearyf racturexl4: ; x : X;Xyy: : 

wi 11 : • bex too ; de ep ; ; and wil 1 j :c<ause ■ : comp res si ve :|com pact i on : : 
problems/.;. yylfythe-^ 

biade 'angle ■ ■' .phi .X is too -small* Xtheriy the • shear*: :* ': X yX; 
f racture line xl4: will ; be ;too: 

hi gh abb.v e : : t he • : s hea ri-rig : edg e 6 s o t hat : t he : s he a re d : 
.pi^es: : i6^will: : not\fit:-i'nt;o.- 
the extrusion; slot: 66 .;■••;• 

( 8 8 ) X FIGS : 7 A t b : : 7G : il lust rat e : v ert icai : co ns b lidat io n ;| 
bfX they film .100/.-. which ■ ■;■;■;■■ '. 

is ; the ^squeezing; of ;t he film that occurs either; duringXij 
processing: aft er: the. -.-.-x*. -x-.-x-xxx xxyyXyX-.-.-xxX'XyX*:*:;: 
f i lm has left xthe extrusion: slot: or : durihgxf abricatibn X: 
of a joint. FIG.-7AXy. 

11 lust i* at es . ; the*, f ilm . 17. :is : ; as ■ : it . - typi dally: ; leaves ; . t he ■ X y 
extrusiori slot 66. This ■ ■ 

f i lm i s : not ideal : as: a : bonding: : f ilm at : thi s ; po.i nt ; : : !; 
because : it T s .top .an dXbotytomy.yXy.-. 

s u rf ace s : -21/ 22 . a re : ■ ridged - res uit ing ■ f rom. t he o r iginal XX: 

■ B V^'shaped^3hear^fracture^^^v//. : ///////.;.;.;.;//.v.;.;.;X : . : .;.v^ 

1 4 . Ve rt ical : :conso 1 i dat io n: i s • : accompli ;s he d :by : -: ; x ■:-:•:■: y xj 
compressing, to p. and' : bottom.-. ■.-.-,■.-:;.-. 

s urf aces 21/ 22 to get he r .to. . • f o rm . smoot h su r faces ..■■■.FIG;..;! 
7B illiist rat esythe state y.w-.-Xy. 

o f * t he • ' so ft e he'd ■ f ilm* 1 0 0 : : a f te r; : t he : f i lm : comp re s si on ■ : ; : : ; : ;| 
p roces s has st art ad . where. . . 

the. first, contacts, have. been. made. by. fiber .ends .to. the. y| 
surf aces. -21/2'2 The :■.-.;. y.-.-.-.-.-X-.-.-.-.-.-.-.-.-.-.-X-Xy; 
surf ace ■'■ ridges are - starting to disappear;- - .The ;■; ;;; ;:;;;: 
stiffness of the fibers is 

e nough : : that : they will : spea r . thro ugh . t he -.matrix . when . . y : X; 
pushed, by a . surf ace -.contact. *.■. .*. .•.• ■.-. 

on one end. If enough compressive compaction is j: 
applied, nearly all of the: 

f i be rs: : will make : co nt act : : with : - both : • surface s : : -21/ 22 . - . - . 

FIG. 7C. shows the-.-. .-. .-.•.•.•.-.•.;.•.•. •. •.•.•.•.• •.•.•.•.•.•.•.-.•.•:;.•.•.;; 

complet ely ■ com pre ssed f ilm • 10 0. ; The ; film • su rf ace s- ; - ; ■ ; X ; - ; - ? 
21/22 are smooth and the : 

f i be rs : are in contact with the : f ilm . s urfaces . on. both • . ■ : 

.ento;■.^v//.y.;/;.^;.■,■.^■.■.^^■.■.■.^^^^^^;.y/.^■.■.■.^■.■.^■.^v.^^^■/A^^^^v.^•.y^ 

(89) : : ■;figs,: : 8A ^ to:-8G-:illustrat:e-:an: :apparatus: :fbr: : : : x : :;: 
consolidating. the film 100. 

The: f ilm ^yleaviiig the: extrusion : slot :66. is fed directly, j; 
into, the -slot*. -33 .of . a .-.-.-.■..-..■. ■.•.**.*..■.■:•..■..-.■.■.-..■.-..■.■.■.•.*..•.*.-.•■::: 
co ns ol i dati o n . mo 1 d 32 co ns i st ing o f ■ a 1 t op pi at e 34, ay: 
bottom ; plate:-35/-:-and: :-:::y-: ; : :-;-: :-y-;'.-:-: ; :-.y X- - y 
compressible slot spacers : 4Q that act. as : side walls . . 
.spacer .Tarn-. -3 6 '.provides. .■.■.■.■.*.-.■.■.■.•.■.■.■.■.■.-:■.■.-.■.■.•.■.■.'.'.■.■.■.'.■.'. 
back pressure -on the- film- material as it' l& fed:- into ■ .;. 
the: mbld -slot : : 33.: : -As - -: : x-: 

shown: in: FIG. 8G,: after, enough film is placed in. the 
mold.-32>yit is.' removed'. ;. .■ .;.*. . . .*.-.-.-.-. 

f rom the yend 1 . of the :*extruis:i on- slot y 66. - The spacer ram:; 
36 : is :removed ;and: a pair ■:*:*:■: :*:■: :•:■:■. 

Of : mold.- dams. 39 . are .inse rted into the ends of the ...... 

compressible, mold - slot. 33*. 

The mold .is : then, put . iri'.a . press where, the: film, is 
compressed. * -Shims* may . be ■ ■ ■ 

inse rted into the slot 33: to control the final . . . 

thickness, of -.t-he.-.f ilm. .-. For .*.*.•:•, .-. .-.-.-. , 

gaskets . that . require .pressure, sens iti ve. adhesive . . (PSA) . 

■prope^ties/■■■a■;PSA■■■■■■^■■■■^^^:•^;■:-•-'-^•■'■'■'■ 

adhesive can be coated bnythe : surfaces of the : mold. ... 
before . the . f ilm-.-is -.fed, in;-. . ■-■•■ : . . . . .-:-. .•.-. . .•:■.■■■.■ ■■ .■■■. •■•. . . . . : . 
or. the. 



PSA adhssiv 
the film is cured, 



coated on th- 



Or ; a*- *.;.;.-.-.-.-. .•.- . . .-.y.-. .-.-. .y.y.y. •.-.;.;. ;. . . .•. .■.;: 

mat rix : mate r ial: can be chbs en : • t hat : - has : PSA : p rope rtie s : - :- 
on its .^wn. 

(90) : : FIG. y:9A and: 9B; show another ^apparatus for :..:::..; 
consolidating:^: -long: length: 

sheet-: cbming: out : of ^the^extrusion :sl : ot:-: 66. yXBeIts : ;42: :yy! 
:dri.yeh:-^;:roilersX43yf orm 

movableXtop. arid: bottom, wall s to slot . 37 formed. ::::: ..:.. ; 
therebet'ween;yyrheysides*-6;f-;theX *.- 

s 1 ot 37 : ; a re : : f o rme d : '■ by : c^mpr es si ble : : be It s pace r s \ : A 1 xt hat: ; 
arexon^the:-. outside' :■:■.^•x•x : .^•.*.^y.y.■.-.■x : :■:■:•.*.■. : .•.■x•. ;.*.■.•.*.•.*:•.■:■. 
■e.dges:;.of-.-one\of.-.the/b'e^lt;s.;.42.;.;.;.Presaure , andyheat yif : 
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FIG. 14B 
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co lit rol: : o f : po rt s . pl, : p2- and ■ p3 : .'i nt o ■ . cay it-y : ; :4 0 0 . 
DETAILED- DESOTIPTION: 
CI) DESGRi-PTiONv OFX^ 

.(2) X; The - present invention \relates;t 6; ;a- method;, for;/ 
f ormirig; : ah : article^ of :a • 

cured t he rmOset : polyme r. ; :whi ch . comp ris es : . pro vi ding . a. ■ 
mold->ith;.met'ai:walls :;.•.-.-.*.;.;.; : 

def ining ^ cavity/ wit h;-an ■injection>'port -;for;>;;> ■: ;■;■; ; ; 
introducing "a -curable: liquid ;■..,-. *.■. . .* *.■.■.■. ■ ■.■.■:•.;. 

po lyme r . compos iti on . i nto t he . mol d; . 



with covers which allow 
transmission of electromagnetic waves selected from the 
group consisting of j 

radiof requency waves and microwaves into the cavi 



:with•:m©anS^•for^remOVl•ng^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^•^.;::::: 

:gas-.from the. mold.;before- or.; during-. in ject ion ;■.■.-.•.;:■.■.;.•.•.•.;./:;;; 
introducing the curable ■•liquid ^: ■;■:■:•:■:';■:■:■;.;■;-:':■:■;•:•: 
resi n' composit io n : t hro ugh: the: injection: port; i nto :| the ;■;■;:;:;:; 
•mold;.- heating, to.;. induce . . .■. :•:■.•. .■.■.•.■.■.■.■.■.;.■.■.■.■. 
curing of the resin, by the elect ro magnetic ■: waves : 
through the multiple ports so 

as' to -provide: - uniform: heating : in: the:- cavity ;of: the . mold 

:and^tO/prOVide^the.•:^^^^^^;.^^^^^^^^^^^^^^^^^^^^^^y.•.■.•.■.^■.■.■.■.■.v.■| 

article; and removing, the article .from the. mold;. ...... 



(3) The present /invention also relates to : : an . :: : 
apparatus: for forming a: ■^red;•;^^■:^^■.■.-.■.■.■.■.■.■.■.■.■.^■.■.■: : : : .■.■.■.■:-.■. 
resin articl e whi Ch comp ris es : ■ . a ■ . mold . wit h . met al . wal Is 
•defining, a cavity, with.'- 

an inj ect ion port for introducing .a curable - liqui d 
polymer * composition : into - the.-. -.-.-:.-...-.*.■.■.■.;.■-. 
: mold ,: : with : means . • f o r . r emo vi ng . gas. from ■ the . mold. - bef o re • : ■ 

.Or.'during^t■he-^injection^^^^^^^^■.^^^^^■.^^^^^■.^^^^^'■^^^^^^■-^^^^^:;:^; 

and with' multiple /ports into the mold for introducing; ■ ■ ■m 
-electromagnetic- waves-: /:/:/:•:/.■: 

selected from : the : g roup : consisting, of . radi of requency . ■ . 
waves .■ and. microwave si nto. ■.■.■.•.*.-.-.*.■.■.■.■.-.■.•.■.■.■.•.■.■/ 
t he mold ; diel ect ri c cove rs o ve r t he po rt s whi ch ^ al low ; :; ; ;:; 
transmission of the 

: ©1 ectromagnetic ; waves : into : the cavity:; and mult iple- ... 

.micrOWaVC ^applicatOrSv.■.■.■.■.■:^v.^^^^v.^-.■.^^^^-.^^^^;.^^^^•^^^^^^v.:::^ 

mounted, over. the. ports for. introducing the. 
el ectromagnetic -waves- into;, the- mold>. :■■:■;• ;;; 
: whe r ei n : t he : el ect romagne t i:c- : wave s : pro vi de: ■: unif.o -rm : 
■ cij-ri-ng ■ of . a .11 quid. -resin, in ... . 

t he . cavity, of. the . mol d to.; pro duce . the • . a rt i cl e. .■....:;...■.;. . 

(4) Mic rowave : or radio f re quency - wave pro cess i ng ; i s ; : 

.nOre^effid■e^t^t■han^^;/.y/.^^^^^^■:^^^^^^;.y//.y///.;.^^^^^;.^^^v.v4^ 

co nvent io na i: t he rmal . pro ce s si ng . be ca u se ; t he :mi c ro wa v e ; . . 
or' radiof requency wave 

■ energy - " is " - co upled with : t he : material directly, on the . 

•mol€al^r.level//.bypaSSi■ng^^^^^^^•:^^^^^^^^^^^^^^^^^^^^^^^^^^^%i:i 

the air -medium, i n. the cavity. . .Such electromagnetic . 
(EM) processing also has 

pot e nti al f o r rapid p r oces s ing o f t hi ck-s e ct ion : . : . . . 
composites. Electromagnetic 

: p r oces sing scales; wit h: wave le ngt h or frequency ; - . e . g . - , . 
.the. . same -.resonant, modes -.*.-.•:•.-. 

i n^ ' a ■ 17 : 8 - - cam cyl indr i cal : cavity ■ at 2 . -4 5 GHz : can be • 
attained in' a 4S..7 cm 

cy 1 i nd r ical : ca vi t y : at : 9 1 5: MHz . : • : • : Mi cr.o wa ve pr oce ss ing . o f 

■homogeneOUS^;.i-SOtropic>'-.-.-.-.■.^■.*.^'.*.-^.■.^■.*.^■.■.■.-.-.'.■>.^*^^.*^.■^.-.*.■.■.^■:::^ 

;lossy materials, /such; as matrices 'and glass -\f ib&r-'y ■■■[■m 
:composit;es;|:was : : : successf ully^^ 
:s'caled: : from:17v8: cm ;cavity ; to-.4'5;J7. ;cm; cavity 

■ :t5) The; features of ^ EM processing versus thermal . . ;• ^ 

■ process ing: : :are: : summarized:-:^ 

■ follows;: : :(1)XEM ■ proc© s sing : ; is . rapid: :and : s e loctl ve > . : . ( 2 y. . 
EM-. heat ing.-.is. belie ved-. 

to-, enhanced. react ion.- rate, with/ the .magnitude - . -o£ 1::;:::; 
■enhancement ; de pending - on- the .;..-.*..;..; 

; curi ng : agent : : : '( i; e . : : ihc re as e d : : by : : f act o r ;of : : f i ve : : f o r' : : : ; : : ; i|f ; 
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